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I 
The shoe industry in the United States is both quite interest-
ing and puzzling. While the total shoe production of the nation has in-
creased from 480 million pairs in 1947 to 588 million pairs in 1956, the 
number of shoe manufacturers has fallen from 957 in 1950 to 789 in 1956.1 
Of these, only 67% made a profit of any kind. Those that do make a pro-
fit do not make much. Shoe industry profit averages around 2% after taxes 
while the average for non-durable goods is 5%.2 
New England presently produces one-third of the shoes in the 
nation. This is a position it has held for many decades. (Fig.l) There 
is, however, a great deal of shifting occurring within the area. In 1899 
Massachusetts produced 47% of the nation's shoes. By 1929 this was down 
to 23% while Maine and New Hampshire now produced 11.1%. By 1957, 
Massachusetts had fallen to 16.2% and Maine and New Hampshire increased 
to 17% together. 3 Massachusetts now carries the highest average hourly 
wage rate of the shoe industry of $1.88. Maine pays $1.61 and New 
Hampshire $1.72. Although Massachusetts, Maine and New Hampshire are all 
above the national average, 69% of New England footwear sells for $7 or 
less and 58% of the women's shoes made in New England sell for $5 or less. 
1 Hansen, Harry L., "A Study of Competition and Management in 
the Shoe Manufacturing Industry" National Shoe Manufacturers Association, 
New York, 1959, p. 3. 
2Ibid., pp. 4-5. 
3Ibid., p. 11. 
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The reasons for the shift then are fairly obvious. Yet, why don't these people 
move out of New England to other lesser labor cost areas? One reason is the 
size of the individual manufacturer. He is small. The top four firms produce 
22.3% of the total u.s. Shoe production. 4 The top 25 make 37.4%. The top 50 
firms make 45.4% of all the shoes. This leaves 54.6% of the production for the 
other 700 firms. They are thus small and cannot afford the research or the 
time to investigate other locations. Most of the firms are one-man or family 
managed. The shoe industry is strange in this respect. Most of the owners 
locate by determining where they would like to live first before the economies 
of production become important. As a result, where most owners already live 
in Massachusetts, they prefer to remain but, will travel the short distance 
to Maine or New Hampshire. It is attitude of convenience that partially ac-
counts for the dilemma of the industry. The owners run their factories almost 
more as a way of life rather than on an economic basis. This defeats any de-
sire for economy. This manner of business is assisted by the fact that leasing 
of machinery on reasonable terms is extensive. This fosters the existence of 
many small producers who otherwise could not afford to be in the business. 
The main reason for the movement, I feel, lies in the labor 
cost aspect of the situation. This is due in part to the age of the 
industry in Massachusetts. With this age came unionism and the natural 
pressure towards higher wages. The less industrialized territories could 
compete on the basis of low wage rates but they eventually approach as 
Maine and New Hampshire now are.CFig. 2 ) This, however, is complicated 
and accentuated by the piece rate system. The off-hand setting of piece 
rates has, I believe, contributed to a high labor wage curve and created 
4 
"Facts and Figures on Footwear," 1961, The National Shoe 
Manufacturers Association, New York 1962, p. 21. 
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great dissatisfactions and inequities that have forced movements in the 
area. 
Ever since the 1860's, with the inventions of the McKay and 
Goodyear sole-sewing machines, piecework has been the primary method of 
payment to shoe production workers. The rapidity of mechanization can be 
illustrated by the fact that from 1879 to 1909 the number of shoe work-
ers increased 67% while-the pairs produced 127%. 5 The value of the pro-
ducts rose 167% in that period but capital investment went up 358%. The 
average output per production worker per year rose from 1,129 pairs in 
1879 to 1,342 in 1889 to 1,537 in 1899. By 1954, the figure was 2,530 
pairs per year. By now, the use of piece rates is general in the industry. 
It has been estimated that presently 95% of the machine workers are paid 
straight piece rates. 
Let us briefly review the history of the industry and thus shed 
some light on important background facts. The shoe industry originally 
was a home craftsman type of job. The first shoemakers came to Lynn in 
1635. By 1700 Massachusetts was supplying all the colonies with shoes 
and leather. 
Most of the shoes were made by farmers and their families during 
the winter in crude workshops. The work was done entirely by hand. They 
sold their shoes, after the family was provided, to travelling "enterpren-
eurs" who collected the shoes and shipped them out of Boston in barrels. 
The prices, of course, were none too fair to the farmers. There were some 
small shops ("twelve footers") whose proprietors made monthly trips to the 
village to sell his wares. The first factories arose soon after the 
5 
Op. Cit., Hansen, p. 6. 
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revolution as a few men would engage many others to work for them. The 
early factory workers often made their shoes at home with materials 
supplied by the factory. Many factories did make the entire shoe within 
the building. Some had "teams" or "gangs" of specialist on different jobs 
and each time would make a shoe within itself. This passed to a great 
extent with the advent of machinery. 
This system remained common, along with home produced shoes, 
until the 1850's and the invention of the Howe Sewing Machine in 1852. 
The Howe machine and the McKay Sewing Machine in 1858 sewed the various 
component parts of the upper together and the first power for it was a 
hand turned wheel. It later was developed into the powered Singer Sewing 
Machine by Isaac Singer. It put many people into the factories. The 
McKay machine sewed a sole to the upper. It's result was creation of the 
industry. It allowed the Union to far outproduce the Confederacy in shoes 
during the Civil War. From July, 1861 to July, 1876, over 177,000,000 
pairs of shoes were sewed on McKay machines. The factories expanded pro-
duction but mostly on the contract system. By this, most factories just 
cut and packed shoes. They would cut the shoes and then would enter into 
a contract with a small shop to fit them. When the uppers were fitted 
another contract was made to finish the shoes. Thus, a manufacturer 
really needed very little equipment with which to make shoes. The sub-
contractors always tried to under bid each other in order to get the work. 
"He saw to it, however, that his margin of profit remained the same, for 
he would cut the piece price of his employees enough to make up the diff-
6 
erence, ••• " 
6 Allen, Frederick J., The Shoe Industry, Boston, Chapple Press, 
1916, p. 160. 
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Each subcontractor set his own piece rates on what he could get away with 
and this was frequently quite a lot. In order to attain greater pro-
duction they introduced the piece rate system of wage payment. An op-
erator was paid a certain number of cents for each pair he did. The 
methods of setting these rates were as diverse as the men setting them. 
Each man would estimate a "proper" rate according to what he could get 
away with. 
Two things stopped this: (a) labor organizations and (b) the 
,factory system. Labor organized into the Knights of St. Crispin in the 
1860's and did much to pressure wages up. However, the mid 1860's also 
brought the use of steam power to factories. The very first shoe plant 
installation was in Lynn in 1858. By 1865 many Brockton factories had it. 
The manufacturers then had a cheap source of power and brought the con-
tractors into their plants as foremen and their former methods of setting 
piece rates remained until this day. The machinery developments now came 
fast. In 1877 edge and heel trimming machines were widely accepted. 
The lasting machine came in 1883 after a series of bitter strikes by 
lasters who opposed it. In 1890 the electric motor was introduced and 
the swing to factories was complete. 
The contractors were now foremen and little changed for them. 
All decisions then were purely on judgement. The superintendent was the 
virtual lord. His decision was final. As the styles increased, the num-
ber of price decisions increased, too. Each new price would be tied in 
to a price on a similar operation that had already been determined. They 
tried to be reasonable but always "tight." This kept earnings down to a 
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minimum. If a price was a high earning one, the superintendent often 
would make the next similar price a low earning one and balance it all 
out. If the old prices were "tight" and the workers had a rough time 
making a good wage then the price was left alone. It was not unheard of 
that a new rate proved "loose" and earnings rose. In that case, the 
workers could come back to work after a week-end and find all the good 
prices lowered. The foremen who saved the most money was the one who 
got the promotions. It was usually the one who was tightest with his 
rates. The formation of strong labor unions went a long way towards end-
ing these abuses. 
The shoe industry by 1900 already had more than 60% of its op-
erations being paid on a piece rate basis. It was not until 1910 that any 
kind of modern system for setting rates was introduced. This was at the 
W. H. McElwain Shoe Company, which is now out of business. In its day 
it was one of the largest shoe manufacturers. One of the prime figures 
in the firm was W. L. Shaw. He required the use of as many facts as pos-
sible to make any kind of decision. He set up a Planning Department and 
a training program for the department of college and non-college men. 
Central headquarters of the firm, it had many plants, passed out problems 
to these men to gather facts on. They started the use of time study in 
setting piece rates. The trainees were fiercely opposed by the foremen 
and superintendents but headquarters most always backed them up. Many of 
the time studies produced rates that were 10-20% off. There were many 
concealed factors that the men and their young science had not yet overcome. 
The program was so successful though, that most all of the large shoe 
firms as International, Brown, etc. formed their own time-study departments 
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which exist today. 
The history of the times since World War I is one of constant 
progress in this field. With the late 1920's and early 1930's we have 
the Krippendorf System and in the 1940's the development of MTM. There 
is, however, a carry-over of the old methods into present times. A great 
majority of the manufacturers cannot afford the money or time to get into 
these newer systems. They still set rates on a historical basis. Most 
of the foremen do not know the newer methods. They still go back to what 
was paid and what the workers will tolerate. This, I feel, is causing 
many of the labor grievances that exist today. Labor is now too alert 
and strong to accept the inevitable inequities that must come with this 
sort of method. Piece rates throughout a plant are set many different ways 
with no regard as to job difficulty. One foreman may be quite generous 
and another quite firm. If a craft is vociferous in its demands over a 
period it may obtain rates far beyond what the job should pay. Similar 
jobs under two different foremen may pay entirely divergent rates. This 
method is still the rule rather than the exception. As a result of this, 
you have a labor force that is constantly seeking a bigger voice in and 
·veto over the setting of piece rates. To a certain extent, they cannot 
be blamed for this. There is, however, an inherent danger that this will 
degenerate into a situation similar to that which exists in the city of 
Brockton today, which we shall study later. 
Let us take an actual example. In one large New England plant 
they desire to produce a plain military pattern shoe. The upper is en-
tirely assembled before the tongue is put in. This makes the job diffi-
cult. The superintendent must set a rate on stitching in the tongue. 
-8-
The price of doing such on an unfitted unassembled upper is $1.31 per 
hundred pair. The superintendent decides to add 27¢ to the $1.31 for 
this shoe. Why? The answer is that ten years ago we had a similar 
design which gave this extra for a closed condition. How does he know 
the workers will accept this? The answer here is that the girls on this 
job are quiet and reasonable in their demands. Were this in another craft 
then he might have to be more liberal. In this case, we have a man who 
over a period of years has been checked by time study and been found 
surprisingly accurate. Most are not. What then if the operators enter 
a grievance on this? They might say that the price should be $1.75 rather 
than $1.58. The two parties would argue about it and in the end some 
compromise reached. This entire story is not supposition. It happens 
every day in the industry. With more style changes you have more de-
cisions and thus chances for more disputes and more rates getting further 
out of line. Present shoes are becoming more stylish every season and thus 
bring more changes each year. A recent study on the shoe industry put it 
quite well: 
" ••• too few shoe manufacturers maintain an in-
dustrial engineering department. At many shoe factories, 
piecework prices are still arrived at by the haggle 
system between the foreman and the operators. Not many 
of the companies we visited distinguished between standard 
times and piecework prices. To many people, talk is in terms 
of prices, not in terms of the time it should take to do a 
job and how much total hourly money the job of welting is 
worth as compared to edge trimming. The use of a standard 
minutes incentive system was rare •••• We do suggest, how-
ever, that shoe manufacturers, attempt to formalize their 
correct wage-rate practices. Why? Because projecting the 
present piecework-pay system into the future, this area 
too will become more troublesome unless the manufacturer 
has done some long-range planning on the question of wage 
administration."7 
70p . 0 
___ • C1t., Hansen, p. 16 • 
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What has all this to do with New England in particular? The 
situation, I feel, is exaggerated because of the age of the industry in 
New England. The history of inequities is so long that disputes get more 
bitter each time. There is also a longer history of union involvement 
here dating back to the Knights of St. Crispin in the 1860's and 1870's. 
It is also exaggerated because of the large number of small, or marginal, 
firms that are located in New England. The largest firms are in the 
Mid-west and the South. Because of this, the firms that cannot afford 
new methods are to a great extent, located in New England. Let us not 
forget that the area still produces one-third of the nation's shoes and 
Massachusetts is still the largest shoe producing state. 
It is this situation which greatly contributed to the fall of 
Brockton. Brockton has been a shoe center for men's shoes for nearly a 
hundred years. The George E. Keith Company was started in 1874. In 1898 
thew. L. Douglas Shoe Company signed a contract with the Boot & Shoe 
Workers Union. In 1945, 55% of the payroll of the city went to labor for 
boots and shoes. 70% of the factories are unionized. However, the most 
striking statistic is that in 1907 the boot and shoe employment in the city 
was 15,173 persons while in 1949 it had steadly dropped to 3,778. The 
number of firms fell from 59 to 26 between 1921 and 1948. Production fell 
8 
from 10,735,000 pairs in 1922 to 5,415,000 in 1948. The firms are all 
small but have been in existence for many generations. 70% of those list-
ed in 1946 existed in 1922. The firms make all different price grades of 
men's shoes. They formed an association ln 1903 which still exists. 
8 
Shultz, George P., Pressures~ Wage Decisions, New York, 
John Wiley, 1951, p. 32. 
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Operations are sufficiently similar between plants so that piece rates 
and earnings are subject to comparison. This achieves some uniformity 
but also has its inherent problems. The Association was reduced in mem-
bership in 1935-36 when eight firms resigned for fear of losing better 
piece prices, or because they did not make men's shoes. The union dates 
from 1933 and is an area union independent from the AFL-CIO. They were 
the Boot and Shoe Workers Union until 1933 but broke off when the AFL 
rescinded the local charters. The union is really a loose federation of 
fourteen local craft unions of which thirteen are involved in shoe pro-
duction. The most important functions of these locals is the setting of 
piece prices. 
"If the contract concerns local prices for in-
dividual operations ••• , it need have the approval only 
of a majority of the local price committee involved 
present and voting ••• "9 
This committee consists of five members of the craft appointed by the 
local board of directors for this purpose. The chairman is a full-time 
price expert. In many cases he negotiates and settles price differences 
on his own. Demands on piece rates though usually come from the workers 
in the factories. 
"The expert investigates the grievance and, 
to the best of his ability, tries to 'get some-
thing' for the complainants. The piece price 
system, then, is not really 'administered', perhaps 
because of technical complexity and because of 
variation, case by case, of conditions of work 
peculiar to each factory. Consequently, the initia-
tion of rate changes occurs essentially in response 
to grievances rather than to a conscious surveillance 
of the districts's rate structure."10 
9 
"Brotherhood of Shoe and Allied Craftsmen Constitution," 
ammended May, 1938. 
10 Op. Cit., Shultz, p. 49. 
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It is fairly obvious that disputes will not occur on rates that are too 
high. The work on these rates probably consumes more union time than any 
other function. The present-day piece rates are hand-me-downs from the 
pre-1914 era. During this time shoes were fairly simple and uniform so 
average piece rates were acceptable. As styles became more complicated, 
they added "extras" to the rate but the jobs were never truly defined. 
As a result, the Brockton piece rates have no real administrative point 
of reference. This only leads to many more grievances as the styles and 
requirements of the shoes in process change. Each craft local approaches 
the problem in its own way. The cutters are quite strong and their con-
tract allows them to do pretty much as they please. They can cut certain 
leathers by piece rate or day rate, as they choose. On grained leathers 
they cannot be penalized for bad cuts. It is assumed that all rates must 
preserve the past earnings of the craft. Management thus cannot readjust 
where rates are high and the result is to perpetuate the errors of the 
past and the strong possibility of a constantly rising wage level. With 
no accepted criteria on which to judge rates, the determining factor is 
really force. 
During World War II many job requirements were cut due to labor 
and materials shortages. The rates were unchanged. After the war the 
manufacturers attempted to re-establish to old standards but found they 
had to increase many of the rates to do so. 
The same philosophy has greeted the increasing mechanization 
of the industry. In Brockton, as in most old shoe centers, the older 
workers resist machinery and any change in earnings even though much of 
the skill may be taken out of the job. It is all seen as a threat to 
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their security. With the introduction of machinery we find them holding 
back in production thus effectively producing a higher piece rate and 
holding their job security. The spread in earnings between highest and 
lowest is exaggerated and management does not get the economies out of 
a new machine that it should. For an example. hand cutting is quite 
complex and varies with each style. The introduction of machines and pre-
formed dies was greatly opposed in Brockton. In the early 1900's it was 
agreed to keep percentage differences between styles and extras that ex-
isted for hand cutting in machine cutting. The machine rate is 70% of 
the hand rate. However, no matter how complex the pattern, all machine 
cutting time is identical. As a result, the cutting prices are all askew. 
New rates are all oriented to old methods. Old earnings, which were for 
higher skills, are preserved far out of line for the skill now involved. 
(Fig.3) The toe lasters have a new machine which cut the skill and fatigue 
by an estimated 54%. Yet, they make the earnings of the old machine. The 
new rate is not 46% of the old, as it should be, but is 61% of the old 
giving the toe lasters effectively a 15% wage increase. 
This is all complicated by the grade system. In order to in-
crease sales the manufacturers desired to put in lines of lower priced 
shoes. These would be of lower quality and thus take less work. The 
rates, however, are not set by job requirements but by the selling price 
of the shoes. The two often have little in common. As a result, the 
manufacturer often tries to push his shoes into a lower grade yet price 
them near the next higher grade and thus make more money. The unions are 
constantly fighting all moves. They require plants making the same price 
grade shoes to pay the same piece rates although conditions may be quite 
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different. Inconsistencies have been a sore point. Many workers see it 
as a wage cut and resist it. Some firms want to get the cut and cannot. 
This is why Regal Shoe closed in 1947. One result is that many firms 
have left the area. The firms in the area are also at a competitive loss 
against other men's firms who pay lower rates. These include Douglas, 
Florsheim, Nunn-Bush, Weyenberg, and many others. 
The result is that Brockton wages are well above the rest of 
the nation and the rest of New England. 
What Brockton has become is indeed a sad sight. The union has 
resisted most all technological change in order to preserve earnings. They 
have forced the manufacturers to split the work equally on each craft in-
stead of laying off. They have refused to allow any kind of job evalu-
ation or wage rationalization. They will not allow MTM to be brought in 
even though earnings have been guaranteed. As a result, Brockton is a 
shell of its former self. In 1914, it produced 7.78% of all the shoes 
made in the nation. Now it is 2.69%. The figures as a percentage of 
Massachusetts production fell from 22.0% in 1914 to 15.5% in 1947.11 
Other tables show the fall in number of shoe workers from 1921 (21,061) 
to 1944 (8,825) while total production in the area has fallen from 
25,770,000 pairs in 1919 to 12,500,000 pairs in 1947. Some of the largest 
firms have liquidated or moved out of Brockton. They include E. R. Apt. 
(1936), E. E. Taylor (1938), Diamond (1940), Regal (1947), and W. L. 
Douglas (1947). These represent a total of approximately 2,000 to 2,500 
workers. From 1927 to 1947, a total of 51 factories with 961,000 square 
11Homer Hoyt Associates, "A Report on the Economic Base of 
the Brockton, Massachusetts, Area-Brockton, 1949, p. 50 
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feet were demolished in Brockton. 
I have gone into the story of Brockton because it portrays quite 
vividly the point of what can happen in the area of piece rate setting. 
It is my thought that this is a pattern for the future. By far, too few 
manufacturers have taken the lesson to heart. It is a conglomeration of 
short-sightedness on the parts of the associations, individual manufacturers, 
and labor. The end result can only be a declining of the shoe industry 
in the New England area. After the primary technological revolution in 
the industry New England more than held its own. We have seen how it 
started to slip to the present position that it holds. In that period 
many manufacturers removed from the area or chose toJstart elsewhere than 
New England. There they would not be hampered by old traditions constantly 
raising their costs. 
I feel that the industry is on the verge of another technologi-
cal revolution. The United Shoe Machinery Company has many developments 
that would combine 'operations and partially automate the industry. These 
include new lasts and automatic machines. They are developing, with Armour 
and Company, a new artificial leather. DuPont has been marketing an arti-
ficial patent leather (Pattina) for a few years and is building a pilot 
plant for an imitation side leather. All these things should break in 
rapid succession within the next five years. As long as the manufacturers 
in the area hold on to their old methods of setting rates they will be at 
a great competitive disadvantage. More flexible and modern firms will 
garner the savings and capture the markets. As materials improve they will 
become less costly. Labor then will be a greater factor in costs and re-
quire greater awareness on the parts of the interested parties in this 
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field. 
Yet, not all of the industry has been "asleep at the switch." 
While time and motion study has been important it has evolved with other 
systems. Some are particularly formed for the shoe industry as the Krip-
endorf and B-3 systems. It would be well to go into them in detail and 
show the improvement and rationality that does exist if manufactures wish 
to use them. 
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II 
We must then keep this background in mind as we come to the 
Krippendorf Method of setting piece rates. This was the first major 
"scientific" system for setting piece rates in the industry. We say this 
ignoring various individual systems that foremen, managers, or other in-
dividuals may have thought up previously that did not find general use. 
The Krippendorf system was the first to be widely used and still is today. 
It is apparent on observation that most of the piece rate prob-
lems occur in the cutting and stitching rooms. One reason is that a ma-
jority of the operations on a shoe are completed in these areas. In cer-
tain complicated styles, there may be as many as seventy-five operations 
before a shoe is stitched together. An average children's shoe would 
have about one hundred and fifty separate operations completed before it 
reaches the box. 
The Krippendorf System is a service which is owned by the Krip-
pendorf Kalculator Company, a division of United Shoe Machinery Corp. 
In the early 1900's, as we have seen, some time and motion study 
was used at the w. H. McElwain Company. This was the first real attempt 
at scientific rate setting. This was done in a program similar to many 
of today's engineering programs. The firm trained many young men in this 
field who worked as engineers for the firm. These highly trained men, in 
many cases, then set the piece rates for various production departments. 
It was not at all unusual in those days for a firm to give a foreman a 
predetermined number of dollars and cents to do so many pair of shoes. 
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It was then the job of the foreman to make sure he had the help there 
and he could pay them in any way he felt desirable. The McElwain Company 
avoided the possible disparities and difficulties via this training method 
which was highly advanced for its time. 
However, this was still not very widely used in the industry. 
The reasons are the same as in any other industry. A good time-study en-
gineer is highly trained and highly paid. There is also quite a bit of 
judgement used and more than one person must be studied to get a true 
average rate. This is both costly and time consuming and most firms are 
unwilling to undertake it. This was even true of the period of World 
War I when costs were so very high. In that period leather and hide prices 
doubled. While nothing was done in that period, shortly after the war 
many of the shoe manufacturers saw the problem and asked the Krippendorf 
Kalculator Company to work out a system for setting piece rates in the 
cutting areas. This was most important because cutters are supposedly the 
most highly skilled and paid workers in the industry. It was also because 
the firm was closely linked with the cutting operations in the shoe industry. 
The firm has existed since 1910 when it was started by Mr. Paul 
Krippendorf. Its main area of interest was, and is now, in the area of 
material control. In that time, it was mostly leather. It was primarily 
a cutting room program to control costs. 
"At the Shoe and Leather Fair at Cambridge in 1910 ••• 
••• created much interest by showing two long 
vamp patterns with the area of each marked thereon. 
They challenged anyone to tell the necessary feet of 
leather required to cut a case of shoes out of some 
agreed size of leather. No one could tell, neither 
could anyone tell which pattern would require the gre-
ater number of feet, but all 'guessed' that the smaller 
pattern should use less than the larger. In reality the 
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smaller pattern required more feet to cut than 
the larger."l2 
This was their primary problem. Through their field service 
representatives, who were all formerly cutters, they had accumulated 
vast cutting experience. Mr. Paul Krippendorf then invented a machine 
which could compute the number of feet of leather required to cut a pair 
of shoes of any given pattern, size, and width. A predetermined center 
size and width are taken from each selling run and the other sizes and 
widths computed from that. The patterns are sent to Krippendorf and the 
unit figures quickly returned to the manufacturer. This is all done 
within the limits of efficient cutting. It is important that there be as 
little waste as possible. Figure #5 shows an admittedly ideal cutting 
diagram of a man's shoe on a side of leather. Note that there must be 
some waste as in the legs, pockets, tail, snout, etc. but that most of the 
parts are interwoven consistent with the desired stretch of the leather. 
The firm would also set up a complete system of inventory control and reports. 
It was thus only natural that Krippendorf be approached in 1918 
to set up a new piece rate setting methods. In doing this, they became 
very much advanced over other industries in the application of standard 
data as much as possible. They anticipated the advent of systems as MTM 
and MTA by about twenty years in this respect. They named the system 
"Pattern Relation." 
The system was in the studying and evolution stage for about 
eight to ten years. In that period it was tried in various plants in 
12 Russ, W. w., and Small, F. L., Scientific Allowance and 
Cost System for Upper Leather Cutting in Shoe Factories, Boston,---
Shoe Trades Publishing Company, 1922, p. 17. 
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the East. The first service system was started on a regular basis in the 
early 1930's. 
Basically "Pattern Relation" was an expansion and compilation 
of the experience of the firm's many agents. Much of the job of deter-
mining the number of KMU's (Krippendorf Measurement Units) depended on 
the experience of the service agent doing the job. Very important is de-
termining the various leather grades. Note on the work sheet (Figure 6) 
that there are ten categories in cutting with different KMU totals in 
each. Each of these ten categories is a grade of leather which are of 
varying difficulties to cut and handle. The agent must categorize the 
leathers used and that could be possibly used in this pattern. This can 
be done only by a personal survey of the leather involved. This variable 
is set by judgement. The most important variable factor however, is the 
relative placing difficulty of the various shoe parts on a skin of leather. 
However, due to the uniform training of the field service re-
presentatives the figures that each will come up with will vary only a 
small amount. This will usually be due to quality standards of the man-
agement of each firm and other individual situations. 
This is also a matter of judgement and predetermined standards 
of the Krippendorf Company, but again the same situations will assure uni-
form results. In other words, if a test were run with two identical sit-
uations, their results would be very close. This also is in considera-
tion of the desires of efficient cutting and leather utilization. There 
are basic KMU values for relative placing and the agent thus has guides 
to work with on this subject. The firm then can vary the KMU values for 
relative placing according to the situation. 
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The job value is then completed by adding the requisite standard 
data for the job. This standard data is made up of items as swinging the 
cutting arm, moving leather, clicking, coupon cutting, etc. These items 
will not vary from job to job. The manner in which this data was built 
up is most interesting. It will be recalled that all the field service 
representatives were originally cutters. They thus had great experience 
on the job. Through discussion and consultation they then determined the 
elements that were standard to the job and arrived at a KMU value for each 
standard part. There was also some time study involved in this. Naturally, 
this could not be settled in an office so many trials were made. The en-
tire system then underwent a period of trial and error that lasted for 
many years as is evidenced by the fact that its first true application was 
not until the early 1930's. Through a long period of experience the stan-
dard data portion of the service was evolved so that as much as possible 
was included in this area. 
The total KMU value for the job is then a total of the KMU's 
for each element of the job. The cutting jobs are all basically alike in 
components. As exampled by Figure #7, the KMU's are totalled for each part 
of the job in the applicable leather grade. Let us assume that the pattern 
pictured is in grade #4. The total of KMU's is 1,478. This is an arti-
ficial time unit. In itself is shows relations but no prices. It thus 
must be multiplied out by a "multiplying constant". This is actually a 
dollar value for each KMU. It is set by consultation of the agents and 
management. Once set, Krippendorf presents the KMU totals and the firm 
multiplies it out. The "multiplying constant" may be set to keep an ave-
rage wage, lower it, raise it, etc. This naturally involves union ne-
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gotiations in many cases. Usually, an existing average is retained. If 
inconsistencies in the rate scale exist, they can be extended or elimi-
nated by use of the "multiplying constant". The constant is set with a 
great deal of advice from Krippendorf due to their vast experience in 
the field. In the end, the constant reflects various factory conditions 
and standards more than anything else. 
The use of the system is simple. When a firm uses it, they send 
into Krippendorf pattern drawings of the shoes involved. They are then 
visited by a field service representative and a pattern relation expert. 
The previously discussed consultations take place and the Krippendorf 
Company then presents management with the illustrated KMU totals. 
While this system was in its development stages, another similar 
system was being developed for shoe factory stitching rooms. It was simi-
lar in that the desire of the inventor was to build up as much standard 
data for operations and rates as possible. The inventor was Mr. Samuel 
Crowell who first worked for the aformentioned W. H. McElwain Corporation. 
In applying his newly learned time and motion study to stitching opera-
tions he noted the many constants that appeared. After 1918 he sold his 
service quite successfully in New England and the Mid-Atlantic states. 
He then joined the Krippendorf organization in the early 1930's. His 
system formed the basis for "Fitting and Stitching Relation." This is 
essentially an extension of the Pattern Relation system into stitching 
operations. It also is a plan of standard data. It is, of necessity, 
more detailed. 
The method of using the system is much the same as in the cutting 
area. The firm must send in a pattern of the shoe upper which must include 
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much detail in description. One of these is a color code on each pattern. 
This denotes the type of edge on each part of the upper and is drawn on 
the edge in the appropriate location (Figures 8 & 9). This code is supple-
mented by a letter code pertaining to shoe parts, methods, and needle ar-
rangements (Figures 10 & 11). The obvious purpose of these codes is to 
simplify and shorten the job descriptions as much as possible. 
If a manufacturer takes on the system, he must first be trained 
in the use of this code. This is done by the field service representative. 
If a new style comes into effect, the manufacturer sends a coded pattern 
and process report to Krippendorf to get his KMU total. 
Let us take an actual example. Style #4730 (Figure 12) is a 
simple brown and white saddle shoe for children. Once the final style is 
set, a pattern is drawn out and color coded (as in Figure 8). One side 
of the drawing shows the outside of the upper and the other side shows the 
lining. Note that the quarter of one side is not included as it takes up 
much room and is a duplicate of its mate. The tongue is shown twice: its 
assembly detail and in relation to the rest of the upper. The top line 
is a folded edge (red) while the backseam is raw or unfinished (blue). The 
edges of the vamp and quarter that go under the saddle are bevelled or 
tapered (yellow). The dotted lines represent stitches. Single rows are 
on a single needle machines and double paralled rows on a double needle 
type machine. This pattern drawing is sent to Krippendorf along with a 
factory order form (Figure 13). This form is filled in to follow each oper-
ation in sequence with as much description as possible. It is done in du-
plicate and both sheets are sent to Krippendorf. This is then studied by 
Krippendorf and a copy of the pattern returned along with the KMU totals 
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(KF 2500 - Figure 14). 
It is broken down by job with a KMU total for each job. Thus, 
each job is priced as is the total of the shoe. The skiving units are 
separate as in many plants the skiving operation is a separate department. 
Also, the operations numbered 12-17 are auxiliary to the stitching oper-
ation and prepare the various parts of the shoe for stitching. (Skiving 
is the reduction of the thickness of the edge of the leather.) 
The KMU, or CMU, total is then multiplied by a unit rate. This 
is the same as the "multiplying constant" that is used in Pattern Relation. 
This then gives you the dollar rate for each coupon. This is a dollar rate 
per hundred pair of shoes. Note that in this case, the unit rate varies 
in each operation. In cutting we had one operation and one multiplier. 
Here again, the unit rate is something that is settled a£ a result of con-
sultations and discussions. 
Again, it must be realized that much of the standard data that 
is used in Fitting and Stitching Relation is built up after years of ob-
servation, experience, time study, etc.* The use of this data is great 
because of its apparent accuracy. In this case, the Krippendorf Company 
had to set about training a new group of field service representatives in 
the stitching area. This data is important in motions such as handling, 
coupon cutting, tying, etc. Variables as machine types, machine cycle 
times, number of needles, threads, etc. are then taken into consideration 
by these experts. 
In this case, we have a good example of how Krippendorf rates 
(Pencil rates) compare with those set by the old method of experience 
*Note that KF2500 has c's which were Crowell Units and are now KMU's. 
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(Red and blue rates). The total of Krippendorf dollars is $16.98 for the 
stitching jobs. The firm was then paying $15.29. This is a difference 
of $1.69 or 10% lower. The old rates were higher than the Krippendorf 
rates on only two of the eleven jobs. This may not be true of all the 
shoes studied. Some shoes will all be in line, others all low, or all 
high. This example serves to show the inconsistency of using old fashioned 
methods in setting of piece rates. 
If the story of the Krippendorf systems is at all incomplete, 
it must be realized that the firm is selling a service. They cannot di-
vulge all the details that they use in setting rates or in developing 
standard data. 
The system have given to the shoe manufacturers their first 
truly scientific method of setting piece prices. In such, it was very 
advanced for its time and is still a very accurate system. Its use and 
popularity is still on the increase. It has helped to eliminate employee 
complaints on new piece rates. It also allows new rates to be set on 
styles similar to old styles where the rate may be far out of line. Under 
the old method of comparison, the new style would carry the same or a 
similar rate as the old shoe. It also is a much simpler way of estimating 
and costing a shoe before it goes into production. Too, it provides a 
basis for setting production standards that now would have some reliable 
measure of performance. 
It does have its disadvantages though. It is fairly costly. 
It cost $25 a month for the Pattern Relation and 75¢ for each survey. The 
Fitting and Stitching Relation costs $250 to install, $75 a month, and $1.50 
for each survey. It also is time consuming. Much of the work is done 
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through the mails with a large amount of detail work to be used in pre-
senting the situation. The system is used, or has been used, in hun-
dreds of factories throughout the industry. It does its job quite well 
but the use is not as general as could be desired. 
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III 
The B-3 Curve is again an attempt to use standard data as much 
as possible. Its use is designed for the stitching room only. 
This standard allowance system was worked out after a period 
of time and motion study at the Craddock-Terry Shoe Corporation. It 
has since been adopted by the International Shoe Corporation; and re-
cently Genesco. It consists of a clear lucite template which is a com-
bination of different radius curves. (Figure 15) Along each curve are 
a number of nicks. These do not count any number of stitches but measure 
the length of each stitching job along a given curve. Not all curves will 
match the template so the closet curve must be used. Each nick then has 
a basic allowance which is .01 minute per shoe. This is for stitching 
along the edge of a part to connect two parts. Different kinds of stitch-
ing then get a percent of this standard per nick according to their class-
ification which supposedly measures the difficulty of the job. Thus, a 
design stitch may be 90% or 80% of this value. Figure #16 shows the 
allowance sheet for figuring out the minutes for a job. To this, you add 
other standard data for handling, trimming, etc. 
For example, if we measure the design stitch on the vamp in 
Figure 17, we find it is 13.5 marks long (Made as 14 marks). This is .01 
times 80% which is .11 minutes per shoe. We then add .05 for picking up 
each part (2a) and .03 for trimming threads (6a). This is a total of .19 
minutes for each shoe. In a 36 pair case, we multiply by 72 and get 13.86 
minutes per case. Adding 2.0 minutes for procuring and disposing (9) we 
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have a total of 15.86 minutes per case or .44 minutes per pair. 
14 Marks x .80 = 
+ Pick up Part = 
+ Trim Threads = 
+ Procure & Dispose = 
.11 
-~ 
.03 
.19 
X 72 
13.68 
2.00 
15.68 
Per Shoe 
(36 Pair) 
Minutes per case 
This then is multiplied by a dollar value per minute to get the 
final piece price. This is similar to the Krippendorf system in this re-
gard. Again, this dollar value is arrived at through consultation and 
negotiation. It will, of course, vary from job to job. 
The system does have many deficiencies, however. It is not 
exact enough for most purposes. It does not take into account various 
types of machines and the different handling requirements for each. Nor 
does it account for machine cycle speeds. It assumes pick-up and disposal 
of work for all machines are uniform. This, of course, cannot be true. 
Conditions vary from factory to factory which this system does not consider. 
At best then, the system is a general check on other ways of 
setting piece prices. This is how Genesco uses it. It is also a quick 
method for general costing of a pattern before it is accepted or worked 
on in more detail. It is because of these reasons that it is not used 
generally. 
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IV 
Thus, as we enter the post - World War II period we still do 
not have any "scientific" system for setting piece rates generally in 
use in the shoe industry. Time and motion study, despite the age and con-
stant use of the systems, is still seldom used. The Krippendorf Systems 
became popular but still were used in fewer than 15 - 2Cffo of the firms 
in the industry. This is not very much in an industry which is noted for 
its lack of dominance by a few large firms as occurs in many other indus-
tries. The "B-3 Curve", which we briefly touched on, is used in one or 
two firms and even then it was quite limited. The various reasons for 
these situations have all been discussed in previous sections of this 
thesis. 
The entire picture though has changed in the past few years. 
The industry has been greatly affected by the development of the various 
MTM systems. MTM is short for Methods-Time Measurement. While there are 
many firms who supply this service, John L. Schwab Associates has been 
pre-eminent in applying it to the shoe industry. 
The history of the development and use of the system is both 
fascinating and surprising. The story of how Frederick Taylor and the 
Gilbreths started scientific job analysis is one that is well known to 
people at all interested in the subject. Taylor's basics are not new and, 
in fact, date from 1885. He was the originator of job description which 
led to the instruction of the workers in how to accomplish the jobs assign-
ed them and specified the time limits for doing such. He also discovered 
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that records of past performance were very inadequate and as a result the 
time limits he set were done with the use of a stop-watch. In order to 
make his system work effectively, he introduced many different kinds of 
wage incentive plans into industry. Gilbreth became interested in the 
methods aspect of doing various jobs and concentrated much of his efforts 
in laboratory study of such. From about 1910 to 1930 the time-study group 
(followers of Taylor) could see nothing of value in the work of the motion-
study group (followers of Gilbreth). They then saw how both were inter-
related and now they are known as the "methods engineering" group. 
In 1940 a short course in methods improvement and job simpli-
fication was held for foremen and time-study groups of the Westinghouse 
Electric Company in Pittsburgh, Pennsylvania. As a direct result of this 
course, many improvements in methods were suggested and adopted in the 
firm. The primary value of the course was that it showed many of the 
people there that there were poor, inconsistent, and unsafe methods that 
existed in the plant. Moreover, there was a great inadequacy of procedures 
to determine new methods and to time them. It was thus realized that the 
time standards set stood a good chance of not being accurate and/or equi-
table. It was thought that a scientific system could be developed to es-
tablish adequate and consistent methods along with accurate and equitable 
time values. In order to be of even greater value it would have to be 
able to do these things in advance of production. The system itself 
would have to meet certain standards of performance. After consultations 
with management, foremen, and the union it was decided that the system and 
its data would have to be: 
1. Easy to understand 
-30-
2. Quick to apply 
3. Consistent 
4. Reproducible 
It should be noted that many of these four requisites have been mention-
ed as faults of the other systems which we have discussed previously. 
The first job was to find data to meet these requirements. 
Since Westinghouse was already using time study, their date was analyzed 
and many faults found. They can be summarized: 
1. Descriptions of operations were generally inconsistent, 
vague, and inadequate. 
2. Breakdowns were too broad. 
3. Time values for similar elements varied from plant to 
plant, department to department, job for job, etc. 
4. Differences in methods and variations in times could 
not always be explained. 
Analysis of time study data from other firms lead to similar 
results. What little data there was from outside consultants was found 
to be cumbersome and difficult to understand as it was often detailed be-
yond practical needs. It was then decided to develop a new approach to 
determining data and refine elemental descriptions of the various job com-
ponents. 
The original study was of drill press work as it was a simple 
operation yet one that was widely used. Data would then be collected 
for the job in different areas of the country, in different industries 
and plants, for men and women, different age people, etc. If any differ-
ences were found, they would be used in setting standard data. It was 
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felt that time-study, despite its familiarity, was not fine enough or 
accurate enough to be used. The group decided on the use of a motion 
picture camera. Data would then be permanent, accurate, and flexible 
as to the basic manual elements to be used. Studies were then made under 
actual shop conditions rather than a laboratory. Each operation was care-
fully analyzed and broken down into its elements. All dimensions and 
measurements were made and pertinent information gathered before any 
movies were taken. Motion Pictures were then taken in many plants through-
out the country under existing conditions. Analysis of the films lead to 
the establishing of six elemental categories: 
1. Get Part Data 
2. Secure Part Data 
3. Process Part Data 
4. Release Part Data 
5. Lay Aside Part Data 
6. Miscellaneous Elements. 
These elements were then further broken down into reach, grasp, 
move, etc. The data was then tried out at the Small Motions Division of 
Westinghouse and no one standard could be arrived at. There were consis-
tent variations in the time values. Two new thoughts were then considered: 
1. Is size or shape of the object handled a 
factor? 
2. Is sight and degree of concentration a factor? 
The answer to both was affirmative. For instance, the loca-
tion of the object was broken down to a) fixed b) approximate c) object 
in a group, etc. Subsequent test curves showed highly satisfactory 
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results. 
The total amount of film used has never been published. It is 
known that in one element, "Reach", 1,350 feet of film were used Qn 36 
different drill press operation giving 242 values. Further film checks 
were used. One job was evaluated by MTM and then actually timed with 
motion pictures. The actual time was 1,724.0 TMU's (Time-Measurement 
Units) while the allowed time was 1,733.4 TMU's. The difference appears 
to be quite negligible. Another check was on 27 different jobs with MTM 
against time study which was thought to be quite accurate. The time study 
total was 3.4615 minutes while the MTM method total was 3.4414 minutes. 
The difference is less than six-tenths of one percent.l3 
The TMU was then introduced. As a synthetic time unit, it is 
set to equal .00001 hour. Checked against motion picture speed, 1.7 TMU 
equals one frame. This makes checking MTM totals by the use of movies 
quite a bit easier. 
The first data was not in the form that we see now. There were 
blanks where only insufficient data was available. Some values were not 
from original data but extrapolated from such. Not all positions, grasps, 
or body motions were included. These were later worked out during the 
war although formal research halted around 1942. 
Of the original study group, John Schwab is the only one who 
ever published all the data and his is the only service that does such. 
His work in the Bridgeport, Connecticut area lead industry to become in-
terested in his system. Among the first firms to become interested, be-
sides Westinghouse, were Chance Vought, General Electric, Bridgeport Brass, 
13 Maynard, H.B., Stegemerten, G.J., and Schwab, J.L. 
Methods-Time Measurement McGraw-Hill New York 1948 pp.l31-2 
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and Bridgeport Thermostat. 
Since that time the use of MTM in all industries has greatly 
increased. Only in recent years, since about 1958, has the shoe industry 
been at all interested. In 1958, Management Engineers Associated presen-
ted the system to the annual shoe manufacturer's technical convention in 
Cincinnati. Interest, however, was not great. 
It is only in the past two or three years that the industry, 
now confronted with radical changes in technology, has turned to more 
scientific job evaluation methods. John L. Schwab Associates presented 
a film and spoke on the subject of MTM to the National Shoe Manufacturers 
Conference at Cincinnati in 1962 and has also spoken to many area trade 
associations. His firm now appears to be the prime mover of MTM in the 
shoe industry. The interest in each use of the system is growing rapidly. 
Among the larger firms using MTM are A. Freedman, Nunn-Bush, Green Shoe, 
and many others. 
It would be best if we analyzed MTM in detail to fully under-
stand how it works. It is defined as: 
" ••• a procedure which analyzes any manual 
operation or method into the basic motions 
required to perform it and assigns to each 
motion a predetermined time standard which 
is determined by the nature of the motion 
and the conditions under which it is made."14 
It actually gives answers in time without having to go through the time 
and inaccuracy of a time-study. 
14 
Ibid p.l2 
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MTM breaks manual motions into twelve basic motions. These 
are: reach, move, grasp, position, apply pressure, release, turn, full 
body motions, partial body motions, leg motions, steps, and head motions. 
These twelve are then supplemented with reaction time and guide to limit-
ing motions. The enclosed data sheet (Fig. #18) shows all of these. At 
first glance it looks very much like the system of the Gilbreths. Its 
simplicity is deceiving as it actually goes into much more detail than the 
Gilbreths did. 
In order to understand better how MTM works, let us analyze 
some of its basic components. "Reach" is perhaps the most common move 
found in industry. Its "predominant purpose is to move the hand to a 
destination or general location". 15 Note that on the TMU data chart there 
are different types of reach and distances involved. In Reach-Case A, 
the movement is to a fixed location, to the other hand, or to where the 
other hand rests. In practicing this yourself, you will note that it 
requires a bare minimum of sight and concentration. It is thus the fast-
est of any reach motion. A very common example would be a control lever 
on a machine. After a short time on a machine, the operator may make 
this move almost automatically. If an operator must reach 12 inches on 
a lasting machine to pull a lever or push a button, the MTM total is 12.4. 
This is arrived at by total 1.4 and 1.4 for acceleration and deceleration 
with 9.6 for a 12 inch reach in Case A (note that the 12" is the distance 
moved and not the straight line distance between the two points). This 
equals .4464 seconds or less than half a second. Try this yourself and 
you will get similar results. If the location of the object varies slightly 
15 Ibid p.46 
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from time to time, then more time is required for concentration of 
thought and/or focusing of the eyes. This appears in the greater time 
total for the same 12 inch move. The total here is 17.1 or .6156 seconds. 
An example of this would be a tool lying on work bench or a pencil in 
one's pocket. Note that the definition limits the variability in loca-
tion of the object to four inches. If the object is mixed with other 
objects in a group variable within 1/2 inch. The total now is 15.6. The 
decrease from Case B is because deceleration is no longer important as 
the head can be quickly directed to the object in the group as small 
parts in a pan or a pile. CaseD, "to a very small object, or to an 
object where an accurate grasp is required" is the same as Case C. The 
difference will come with the element of "Grasp" which will set the two 
apart. Beyond these cases, the reach is also broken down into types de-
pending on whether the hand is moving or not at the beginning and/or end 
of the reach. This is why acceleration and deceleration are separated. 
A reach of 12 inches in Case A (Rl2A) can thus be symbolized as Rl2 A 
(12.4 TMU), MR12A (11.0 TMU), Rl2AM (11.0 TMU), or MR12AM (9.6 TMU). 
As you can see, MTM thus can be very straightforward and simple, 
yet also be quite complex. Let us take the simple act of picking up a 
pencil from a table and dropping it one foot away. The act is broken 
down into the following elements: Reach, grasp, move, and release. 
Rl2B = 17.1 
GlA = 1.7 
Ml2C = 16.6 
RLl = 1.7 
Total 37.1 TMU = 1.3356 Seconds. 
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Let us try another example: to turn on a faucet with 2 turns. 
Rl2A = 12.4 = Reach 
GlA = 1.7 = Grasp 
AP2 = 10.6 = Apply Pressure 
T45M = 5.5 = Turn 45° - medium resistance 
RLl = 1.7 = Release 
T45S = 3.5 = Turn back 
APl = 16.2 = Regrasp and apply pressure 
T45M = 5.5 = Turn 45° - medium resistance 
RLl = 1.7 = Release 
Total 58.8 TMU = 2.1168 seconds. 
With these simple motions made up of such elements, we can imagine what 
an actual job on 12, 24, or 36 pair of shoes would be like. 
The jobs are first broken down into elements on form MTM - 3. 
(Fig. 16) Once the elements are set, the job is analyzed thoroughly of 
MTM Form No. 1. (Fig. 17) Notice that on the element analysis, there may 
be two motions going on at once in both hands. The element which takes 
the longest (i.e., most TMU's) will be the one counted in the TMU totals. 
After all this analysis, we must recall that MTM is quite 
popular for its basic simplicity. While younger than the Work-Factor 
System, which dates from 1938, it is much more popular due to this sim-
plicity and lack of overpowering detail. This is why Work-Factor has 
been replaced in many of the shoe factories it has been used in, as in 
H. H. Brown, Worcester, Massachusetts. The end result is an increasing 
popularity and of interest in MTM over the entire industry. 
It must be realized that MTM cannot be learned overnight. 
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It must be taught, and taught thoroughly. Let us follow an actual sit-
uation of a firm that proceeds to break away from its old methods and 
go into MTM. We will call the firm the X Y Z Shoe Manufacturing Co. in 
a large city in New England. It has existed since the turn of the cen-
tury and has been making some of its present styles for almost 25 years. 
Labor rates are high and the plant wage level is among the highest for the 
six-state area. The firm has used the old methods of experience and 
haggling in setting piece rates. About two years previous the firm hired 
an engineer to start with time and motion study and then interest grew 
in newer methods of setting piece rates. Many consulting firms were 
interviewed and one chosen because of many reasons. His plan would be 
flexible to the needs of the firm yet would teach the MTM system in de-
tail so that all involved could see its fairness. This would occur only 
after a complete assessment of the needs of the situation. The conclusions 
reached were astounding. It was first stated that production could be 
increased 26% if held-back work and delays were eliminated. It was 
secondly put forth that the firm was losing $1.5 million in excessive 
labor costs every year on a total labor bill of $6.1 million. The cause 
of these problems was ascertained to be loose piece rates caused by poor 
piece rate setting. 
It was theorized that work was held back because the operators 
did not want management to notice loose (i.e., too high) rates for fear 
that they would then be lowered. The operators thus held their earnings 
down. This was very unsettling as management figured each worker pro-
duced an average of 18 pair per day which is good in comparison with the 
industry average of 15 pair per day. The savings that could be produced 
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here are great indeed. The 26% figure was arrived at by comparing existing 
piece rates and theoretical MTM rates, many in effect in other plants al-
ready, taking area wage levels into account. This same method of figuring 
was the basis for stating that the firm had $1.5 million in excess labor 
costs. It was also emphasized that the situation could lead to labor 
difficulties. Those on low paid jobs where the rates were too "tight" 
would exert a constant pressure for increases that is usually met. The 
result is labor troubles until the demands are satisfied and then an in-
flationary increase in the total wage level. 
It was then decided to do a general job evaluation of all piece 
rate jobs. This showed many things. Many jobs were evaluated very dif-
ferently but had similar earning figures. The opposite also occured in 
that many jobs had identical point totals but very different earning lev-
els. For instance in Labor Grade #X (edge trimming) earnings range from 
$2.75 an hour to $6.17 an hour. The same proportions ran true in all 
labor grades set by skill requirements in the job evaluation. Labor 
Grade #VI ran from $2.42 an hour to $4.31 an hour. The point of this was 
quite visible. The firm was plagued by loose rates in all departments. 
One job ranged from $2.43 to $4.60. 
The solution, of course, was not so easy. It was decided that 
average hourly earnings on each craft would be guaranteed. The rates on 
each craft would then be reset by MTM so as to accomplish this end. In 
the process the "buck" system would be eliminated. In the "buck system" 
the work is distributed by types or rates to all the workers in the line. 
In that manner each gets easy, or difficult cases. This is supposed to 
compensate for unevenly set piece rates so that each man gets the same 
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wages as the others. In fact, it accomplishes just the opposite. Pro-
duction is held up because a few men will be piled up with "buck work" 
when the others are finished and all incentive is eliminated. It has 
been estimated that elimination of the "buck system" would speed produc-
tion 5-20%. Those slow workers then do not make the same money as the 
others and in fact may make much less because their slowness is accen-
tuated on harder cases. 
So, we can see some of the advantages of setting rates with MTM 
in production alone. Also by guaranteeing average hourly earnings within 
a craft, labor peace was assured because very few people would lose by it, 
most would earn the same, and many could increase their earnings. It 
was important that this guarantee be given. It was counted on that any 
increase in craft labor cost would be greatly outweighed by the time 
gained in production and the consequent reduction in the number of shoes 
in process. 
An extensive training course in MTM was then initiated. The 
Engineering Department and two foremen underwent a ten-week training 
program in class and practical application. The rest of the foremen, 
the union representatives, and selected piece rate operators had twice 
weekly classes and practical cases in this same ten week period. Top 
management had periodic classes on MTM to develop a general understanding 
on the subject. 
Once this was completed, it was decided to start in one craft 
with the system. The operation chosen was skiving. This is an operation 
which reduces the edge of piece of leather so that it can be folded, 
or stitched, or bound, etc. It is done on a machine with a turning 
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circular knife. 
Before Skiving Cross Section After Skiving 
~ ·~ .. 
The machine and operators positions are illustrated in Figure 
#19. The worker must make one or more passes through the machine to do 
the job. He also must be sure of the proper width, depth, and shape of 
the scarf as it varies with different shoe types. It is estimated that 
it takes 4 to 6 months to learn the job. 
The data on the job was then taken over a period of two months, 
with some interruptions. This was broken up into standard data and vari-
able data. 
It was first necessary to build up all the data necessary. 
The standard data did not vary from case to case. Certain items just 
had to be tabulated in. Others were set but varied in total with the 
number of pieces in case. These will either be 48 or 96. This data in 
detail may cover 30 to 40 separate sheets. The variable data is also 
compiled. This is data that will vary with the design of the part, the 
leather, and the cut desired. The main result is a change in the number 
of passes required thru the machine to get the desired effect and thus 
affects the number of grasps needed. It is figured that the first piece 
will always take more time than any other for inspection purposes. With 
all of this data, the Industrial Engineer then takes a pattern of the 
parts and can figure out how the job is done. This also takes judgement 
and extensive observation. To simplify the matter a gauge was invented 
which determined whether or not two intersecting cuts required a new 
pass or just a turn. Limits were set, after much observation, within 
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which this could be decided. 
Let us take as an example Style #4730 which we used in our 
Krippendorf section. The patterns are drawn with the length and type of 
each skive. (Shaded area) (Fig. #20). Note that the tongue, part 4, 
has no skiving on it at all. These lengths then affect the TMU total as 
each inch takes 1 (one) TMU. The passes and place grasps are then tab-
ulated. This is done with the skiving gauge (Fig. #21). If the curve 
of the intersection of two cuts completes itself within 7/8" then it is 
a pass and requires a start over. If it falls outside 7/8" it is a con-
tinuation of the same cut and thus takes fewer TMU's. The constant ele-
ments include machine adjustments which varies with the leather. In 
Figure #22, we see how this was worked out to be standard data by MTM 
and is then inserted on the final analysis sheets (Figs. #22 & 24). Note 
that the first part done requires many more TMU's because it must be 
thoroughly inspected and approved. The TMU totals are then converted into 
standard minutes and this is the new coupon rate. 
Once the rates were set in minutes for each style and size run 
the next task was to set a dollar rate for each minute of work done. 
Past records were investigated and the totals of each category sold, and 
thus skived, in the year 1962 were tabulated. This was 3,954,299 pairs. 
Each was multiplied by its old money incentive rate and the total dollars 
paid out in wages tabulated. This amounted to $90,305.99. This figure 
was then divided by the total amount of minutes work done in 1962 as 
figured on the MTM system. This was 2,257,671 Standard Minutes. Thus, 
each Standard Minute would be equal to $.03999 or $.04. The total bill 
for the exact same shoes would be the same. 3% was then deducted to com-
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pensate for a new conveyor to be installed simultaneously with the MTM. 
The entire system was then installed and the results most grati-
fying. On the first day, the total dollar cost was $357.42. It would 
have been $354.28 under the old method. Of the twenty operators on the 
job, twelve increased their earnings, seven dropped, and one remained the 
same. The increases averaged $.54 for the day and the decreased $.49 for 
the same day. 
Some difficulties did occur as they will in the first installa-
tion of this kind in a large plant. There were slowdowns and some im-
proper rates found. The former straightened itself out. Of the latter, 
thirty minute-rates were found to be too low and were immediately re-
studied and raised to their proper levels. After five weeks of operation, 
only five of the now twenty-two skivers had lower earnings and none of 
those was over $.25/hour. The enclosed analysis sheet shows the results 
quite well. (Fig. 25) By the fifth week the line averaged $.08 per hour 
more than in the last quarter of 1962. This was chosen for comparison 
because it is in the same style season and the types of shoes coming thru 
are almost identical. Many grievance sessions were needed to settle the 
job completely. This was necessary because the entire MTM is meant to 
be used throughout the factory. There can thus be no doubt in the minds 
of anyone that it works fairly and well. The system is now working and 
is going to be put into the stitching room gradually. It is expected 
that to put the entire plant under an MTM system would take 2 to 3 years. 
It did prove that many inequities did exist. These are now corrected 
and all types of shoes are equally desirable to the people. It also 
reduced the amount of shoes in process at this operation. This was not 
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due to MTM alone. The use of a conveyor was also a great help. The 
conveyor and the eliminating of the "buck-system" with its inherent 
slowdowns may cut one-half to one full day's production out of process. 
This would be 10,000 to 20,000 pairs of shoes at $1.50 a pair or a sav-
ings of $15,000 to $30,000. It is certain that the money saved will 
fall within this area. 
We thus see that with MTM we have a great tool with which to 
set rates. It is easier to learn than time-study and faster than that 
or the Krippendorf systems. It is also applicable to all production 
jobs. Only time will tell if the industry will take up its burden with 
this very fine tool. 
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The use of MTM also makes the set up of the plant Engineering 
Department much simpler and smaller. It must not be forgotten that one 
of the important points of MTM is that it is easier and faster to use 
than any other system to date. 
Tracing the development of an Engineering Department at the 
firm mentioned in the section on MTM is quite a fascinating story. Up 
to 1948 there was no plant engineer at all. Up to then all rates were 
set on the basis of experience and negotiation only. In that year an 
engineer was hired but his efforts were channeled into drawing plant lay-
outs for the rapidly growing firm. The rest of his time was mostly spent 
as a foreman in the Stitching Room with very little time and motion study 
used. In 1959 he was replaced with a full time engineer who did not have 
enough experience to be of use. In 1960 a very experienced man was hired. 
By that time the shoes made were becoming more stylish and seasonal. More 
and more rates had to be set each season and the grievances over these 
rates increased along with the styles. Management realized the problem 
but still questioned whether or not an engineer could set rates and, if 
so, then what kind of program on piece rates could be developed to bring 
the rates back into line. 
The most troublesome area, as mentioned before, was the Fitting 
Room. The first job was to check rates set by the old methods. As would 
be expected, many were either too high or too low. It was easily predic-
ted which would lead to trouble and most bore these predictions out. 
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It was then decided to embark on a program of setting rates by time and 
motion study. This naturally involved the use of as much standard data 
as possible. It must be realized that this involved some 1,500 piece 
rates of which over 500 were in the Stitching Room alone. The engineer, 
and his new assistant, embarked on this program and after six months 
there was so little accomplished due to the vast area covered that it 
was decided to look for other solutions. It was at this time that manage-
ment first looked at MTM in its various forms and got the various quotes 
and programs. 
The training and original recommendations cost close to $15,000.00. 
The total consultant's fee was well over $30,000.00. 
Before any of this could be accomplished, it was decided to cre-
ate an active engineering department of five men including the original 
head engineer. The department would be responsible only to top management. 
In this manner, conflicts such as those that existed in the infant days 
of time and motion study could be minimized, but not avoided. If there 
was a dispute, the foreman could not over-rule the engineer. It was hoped 
that the foremen and superintendents would soon realize the worth of the 
department. This applied not only to the setting of piece rates but also 
to the development of new methods. The psychology of a foreman opposing 
ideas that are not his own is only too common. The members of the en-
gineering department are constantly prodded to new ideas in methods and 
machinery by top management. Any new machines are first thoroughly an-
alyzed by an engineer and methods surveyed before it is used. 
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As mentioned before, the department was set at five men. This 
number was arrived at after long consultations between management, the 
engineers and the consulting firm. A rule of thumb for MTM is one en-
gineer for every three-hundred employees. All were to be experienced in 
time and motion study, be college graduates and be young men. After a 
few months the department was staffed in this manner. A special office 
was built for it. The annual wages of the department average about $35,000. 
The cost of physically setting up the department was less than $3,000.00. 
It should be realized that for a firm of some 1,500 employees, 
the size of the department is quite small. This is possible only through 
the use of MTM. It is estimated that the department would number some 10 
to 12 men if time and motion study were used. 
A program was now developed. The first job was to train each 
engineer to complete proficiency in MTM. This would be accomplished 
through class work and on-the-job training over a ten week period. Also 
included in this intensive study were two foremen to be fill-ins for the 
other engineers in case of illness. One of these was well versed in 
office procedures with the idea of applying MTM to such in the future. 
The first few weeks of the course were devoted to the basics and history 
of MTM. The majority of it was in actual studies of current jobs. At 
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all times, a full-time engineer from the consulting firm was present. As 
mentioned previously, the foremen, union agents and selected machine op-
erators, also received partial training in two classes a week in the same 
ten week period. The purpose of this was more for education and under-
standing rather than training to proficiency for actually setting rates. 
The desire was to reduce opposition to the system to a minimum and give 
key people a working knowledge of the system to reduce confusion. 
With the training completed, a program was laid out. For many 
reasons, it was decided to concentrate efforts in the Stitching Room. As 
stated before, over one-third of all piece rates exist in that room. How-
ever, over 60% of all new rates set each season are in the Stitching Room 
and consequently most complaints stem from Stitching Room rates. It was 
thus planned to have all five engineers in the Stitching Room to collect 
standard data on all operations and set new piece rates as much as possi-
ble. One engineer would be available at all times to set prices from the 
Lasting Room down and to analyze new machinery. New prices from the 
Lasting Room down are few as most jobs there do not change with each 
season. Neither is the introduction of new machinery a frequent thing. 
Thus, this engineer could spend most of his time in the Stitching Room. 
With the concentration on the Stitching Room came a simultan-
eous survey of the layout of the room and the possible use of conveyors. 
As has been described in a previous section, it was decided to conveyorize 
and use MTM on the skiving operation. The details of this are described 
elsewhere in this thesis effort. 
With the skiving job done, the program was slightly altered to 
accomplish a gradual conveyorization and MTM analysis of the entire room. 
-48-
It was expected that the compilation of all fitting room data could be 
accomplished within one year. The basic standard data could be gathered 
and analyzed in a much shorter time. Efforts were to be concentrated on 
analyzing those jobs first which would be put on the next conveyor. The 
great length of time needed to accomplish this job is due to seasonal 
interruptions for new piece prices. The conveyorization was expected to 
take up to two years to complete. 
Once the analysis of the stitching area was completed the pro-
gram would be developed in detail to analyze in a similar manner the rest 
of the factory in all production jobs. Naturally, as many of the en-
gineers as possible would do this job, too. It should be recalled that 
almost one thousand piece rates exist in the remainder of the plant. It 
is expected that this job would take a period of two years after comple-
tion of the fitting data. 
In a longer range view, the MTM analysis would then move into 
the office area. The idea here would be to improve an already existing 
office worker survey which was compiled from an analysis of various per-
sonal ideas on office jobs. 
At this point, which is a few years into the future, the needs 
for the department would drop off quite sharply. It is, of course, ex-
pected that one man could be lost for any reason of normal attrition as 
relocation, better job opportunities, etc.. If the size of the crew 
would still be too great for the needs then it is thought that there 
would be more than adequate supervisory openings in the plant to well 
utilize the talents of one of these engineers. This is dependent on one 
very important item; job changes through the advent of new machinery. 
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At this point one must recall our earlier thoughts on this. It is my 
opinion that the shoe industry is on the verge of the greatest techno-
logical revolution it has seen since the advent of machinery in the in-
dustry in the late 1800's. The prospect of more artificial leathers as 
DuPont's Corfam material prelude easier cutting and none of the natural 
variations of leather. The current development of a last proportioned 
from size to size geometrically signals the advent of almost completely 
automated machinery from the lasting room down. I expect this to break 
in the industry within the next five to ten years. If this occurs as 
most expect, then there will still be a great need for the entire crew 
of the engineering department. This will be applicable not only to new 
piece rates but also to new work methods and plant layout. 
The program exists with detail varying according to the time 
necessities. In this respect this firm exhibits a foresight that few 
others do. The idea that this was forced on the firm by sudden realiza-
tion of a problem and increasing price grievances is now irrelevant. The 
question whether all firms need nor can afford this program, is not im-
portant, as long as the lesson is learned. 
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VI 
CONCLUSION 
We have seen in the previous pages a long story with no end. 
Thankfully, this is the way of industrial development and we all hope the 
end is never seen for when it is, all progress ceases. However, the tale 
of the shoe industry is one of a general lack of awareness and progress 
is the most important field of labor. Sadly, this is concentrated in the 
New England area where the oldest portion of the industry is congregated. 
We have traced the history of shoemaking from Colonial days 
through the Civil War and the introduction of machinery which greatly 
simplified and increased the production of shoes. It also created the 
factory system, as in other industries, and the piece-price payment 
method. It is here that we enter the field of human judgements on the 
lives of others and it is here that the difficulties begin. At first, I 
am sure, difficulties were not great and workers earned more than ever. 
With time came labor unions and an increasing awareness of activity of the 
workers in this field. While the use of incentives was seen and used 
early, perhaps earlier than in other industries, the determination of 
incentive rates remained improperly in the hands of plant foremen and 
superintendendents. As long as this remained in their hands the grie-
vances only increased. The use of human judgement here involves unavoid-
discrepancies in rates that are far out of line with the various job re-
quirements. As unions asked and received percentage increases in wages, 
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these discrepancies became more magnified with time. When you add to 
this, the increasing desire of unions to be involved in such affairs, 
you have a critical situation. 
The industry, however, made few efforts to correct the situation 
for many reasons, especially the small size of most shoe firms. We have 
seen how individual firms, all too few, made efforts in some directions 
to use methodical analysis in the field of setting piece rates. Some 
efforts in time study date from the early 1900's but very few firms took 
to using this system. Up to recent times the most popular system was the 
Krippendorf System but we have seen how this is limited to cutting and 
stitching operations and only a minority of the shoe firms use it. Other 
individual systems as the B-3 Curve are used only in one or two firms. 
It is then that we arrive on the fascinating development of MTM. While 
this was not developed for the shoe trades, it is the most applicable of 
any system and is easily used. We have seen examples of how it is used 
and what benefits can be derived from it. 
The main question now is whether or not the industry will see 
its problem and use this system, or any other, to help itself. The shoe 
manufacturers have a duty to themselves, their employees and the economy 
of New England to solve the problem. While the area production as a pro-
portion of the nation has remained steady (at about 33%), I feel that the 
the area is too small for any more movement within and that soon there 
will be a sharp drop in area production. While some of this is unavoid-
able due to the industrial age, and consequent high earning levels, a 
good part of it is preventable through proper earning levels for the jobs 
being done. It is up to shoe factory management in New England to avoid 
a repitition of the Brockton story. 
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Shoe Production 
(in thousands) 
N.E. as a 
lear u.s" N.Eng1and per_cent_of ..!:L.?...!. 
1923 351,14L 128,701 )6.7 
1924 313,231 107,297 34.3 
1926 323,SOO 107,567 33.3 
1927 343, 60t3 113,424 33.0 
1928 344,451 122,012 35.4 
1929 361,402 123,093 34.1 
1930 304,170 105,018 34.5 
1931 316,244 111,060 35.1 
1932 313,290 l12,5S8 3S.9 
1933 3S0,382 116,679 7_7 -z ..) ... i • ...) 
1934 357.119 117,445 32.9 
1935 383,761 132,890 34.6 
1936 415·, 227 150,594 36.3 
1937 411, 969 148,390 36.0 
1938 390,744 142' 568 36.5 
1939 424,136 1S1,241 3S.7 
1940 404,151 141,341 35.0 
1941 498,382 172,226 34.6 
1942 483' 870 168,360 34.8 
1943 465,397 154,160 33.1 
1944 467,931 153,450 32.8 
1945 491,114 163,589 33.3 
1940 528, 963 186,569 35.3 
1947 479,838 144,431 30.1 
1948 479,630 141,970 29.6 
1949 474,258 153,660 32.4 
19SO 522,532 174,419 33.4 
1951 481 c-z.o 159,707 33.1 ' .,/.., 
1952 S33,162 182,150 34.2 101::7 532,031 184,511 34.7 .;;;_,..) 
19S4 c::><o 7 67 186,219 35.1 _,..., , ..,/ 
1 cc:~ c:; 585,369 203,938 34:~8 .;...,_, 
1956 591,757 203,349 34.4 
19S7 597,648 198,302 33.2 
1958 587,115 198, 978 33.8 
19S9 638,201 214,817 33.7 
1960 596,666 204,776 34.3 
AVERAGE HOURLY EARNI!'liS OF SHOE WORKERS 
BY STATES - OCTOBER 1962 
(Source: U. S. Bureau of Labor Statistics) 
AVERAGE HOURLY EARNINGS# 
October October Per Cent 
Change 
1962 1961 Oct. '62 - '61 
UNITED STATES $1.68 $1.66 +1.2% 
New England* 1.82 1. 77 +2.8 
Massachusetts 1. 95 1.88 +3.7 
Maine 1.67 1.64 +1.8 
New Hampshire 1. 76 1.71 +2.9 
Indiana 1.65 1.64 +0.6 
Illinois 1. 70 1.69 +0.6 
Maryland 1.49 1.46 +2.1 
Missouri 1.56 1.52 +2.6 
New York 1. 78 1. 73 +2.9 
Pennsylvania 1.57 1.51 +4.0 
Wisconsin 1. 76 1. 72 +2.3 
*The New England data represents the weighted average for Massachusetts, 
Maine and New Hampshire. # Including overtime premiums. 
CUTTING ROOM PRICES. OUTSIDE CUTTERS. 
!l covers, base 
l ooze, Kangaroo ooze 
l, Kangaroo, Goat 
l, Kangaroo , boots 
!ep, cabaretta or ooze cabaretta 
:e calf 
~ent Kid 
•uck, white 
:k, genuine 
.ored leathers other than kid 
.ored kid, inc white kid: 
.36 
-72 
-72 
.90 
.48 
.48 
.18 
.48 
.63 
.18 
Oxford .27 
Boot .36 
formations extra 
•rics two thick, 75% of base price. Extras full price 
Pries, four thick, 70% of base price. Extras full price. 
•er extension on pattern: 
Whole toe vamp 
Quarters 
ts, per slot 
.ch mark. per piece 
~ination tags or small lots: 
.27 
-54 
.oo 1/12 
.oo 1/8 
18 pairs or under, per width per pair .0075 
lples: 
6 pairs or under, double price. 
More than 6 pairs, l~ price 
.ther colors, extras to be split when two kinds 
of leather are used on any particular shoe. 
k Stays- .18 
·row collors and straps, if required to be tied in sizes 
.ooi per pair 
·n two different shoes are cut out of one skin 
extra for each shoe .09 per 36 pr. 
·ric, extras: 
Slipping pattern on back seam, leather price 
Slipping pattern on vamp, leather price and .18 for .36 pair • 
. ting trinuning with outsides: 
Quarter linings over regular price 
extra 
Vamp linings over regular price 
extra 
Sock linings over regular price 
.01 per pr. 
.01 per pair 
extra .01 per pr. 
hine cutting .30% less than cutting by hand • 
. r work • 95 per hour less 25% 
' price on all patterns include formations, right and left. 
·ts and notches to be cut on bound patterns. Anything else is an extra 
· which there is a price to be added. 
tation on alligator, whole shoe .02 per pair 
tation lizard, whole shoe .01! per pair. 
This extra, snake or lizard, shall apply when the cutter has to 
.ch designs or marking on skin and is compelled to place the patterns 
a way different from what he would be cutting ordinary patent, or calf or kid 
ther. If the stock can be cut in the same way as any patent, calf or kid 
ther, no extra shall be paid. 
FIG. #4 
ORIGINAL SURVEY 
Prepared by NEW ENGLAND SHOE AND LEATHER ASSOCIATION 
SURVEY OF AVERAGE STRAIGHT-TIME HOURLY EARNINGS 
OF MAJOR OPERATIONS IN MEN'S DRESS WELT SHOE PLANTS 
NEW ENGLAND 
AUGUST 1961 
New England 
SUMMARY Brockton Area Excluding Brockton 
Total plants covered 14 12 
Total workers covered 1,130 1,655 
Average hourly earnings: 
All production workers $1.98 $1.84 
All Occupations ••••......•....•••••.•• 1.98 1.84 
OPERATION 
CUTTING - 1. Outside cutters, 2.88 2.79 
machine 
STITCHING - 2. Skivers 1. 95 1.80 
3. Fancy stitchers 2.02 1.80 
4. Top stitchers 2.06 1. 76 
5. Vampers 2.26 1. 90 
LASTING - 6. Assemblers 2.95 2.05 
7. Puller-overs 3.21 2.85 
8. Side-lasters 2.73 2.12 
9. Toe-lasters 2.88 2.24 
MAKING - 10. Goodyear welters 3.10 2.55 
11. Rough Rounders 3.06 2.53 
12. Goodyear stitchers 2.63 2.00 
13. Levellers 1.82 1. 75 
14. Heelers 2.42 2.43 
15. Edge trimmers 3.36 2.88 
16. Edge setters 3.04 2.54 
FINISHING 17. Heel scourers 2.46 2.07 
18. Buffers 2.28 2.03 
19. Bottom finishers 2.50 2.03 
20. Heel finishers 2.10 1. 94 
21. Treers 2.25 2.05 
22. Packers and repairers 1.66 1.65 
I 
I, 
i ' 
OUTSIDE HAND CUTTING 
........ 
I.H. J 20.H. 30.H. 40.H. 5 O.H. 60.H. 70.H. BO.H. 9 o.u. IOO.H. j IIO.H. 120.H. 
50 650 I 2bO 1 I 
:>3 6'73 256_ --2 
55 695 261 3 I )8 718 26'7 4 I 50 740 27~ 6 
13 763 2'78 -6 
55 '785 284 7 
18 808 289 8 . ---
70 830 295 "'--9 
~31 I 753 301 --10 I 
I 6 OH } OD 
- -
-
OH 
OD 
'\ 
\ 
I 
3 OH 
OD 
! 
() 0 
LJ'\" 
-OUTSIDE DIE CUTTING 
1.0. i 2 o.o 30.0. 40.0. 5 O.D. 6 0.'0. 7 0.0. 8 0.0. 90.0 100.0. 110.0. 12 o.o. 
30 340 115 l 
33 363 121 2 
35 385 126 3 
38 408 132 4 f 
90 430 138 6 
43 453 143 6 
95 4'75 149 7 
48 498 154 8 
00 520 160 9 
53 543 I 166 10 I 
o.!anta DESCRIPTION t..AST 1- - ,_ .. 
.. --. .. Ar\r\, 
~tcnen 5217-5203 
3tyle 4730 3ses 
1. #5486M 
TV 
) 
liretcnen ::>.c::L, 
Style 473C l~'iisse s 
Run. lt5486M 
Color Code for Ed~ of Patterns 
Red ··~--- Folded edges-Sometimes called pressed or beaded 
Blue .......... __ _ Raw edges -or any part which laps over ~ .anbthB.r-
or closed seams 
Yellow •---- Beyel ed ges -or any part which laps under another 
Green •--- -- Bound edges · -French bound, imitation French 
Brown ••:...---- Piped edges -Edges underlayed with piping 
Purple A ... ___ _ Burnished edges -Sometimes called edge fimishing 
Cont. 
H. 
H.B. 
H.L. 
Imit. 
Inc. 
Ind. 
L.P. 
M. 
Sprung On 
St. 
Thru L. 
Col. 
E.R. 
Fac. 
Qtr. 
Sad. 
Strip 
Vp. 
Str. 
lN 
2N 
2R 
3N 
4N 
1-1 
1-1 1 
2-2 
2 ... 2 1 
1-P 
lPl 
op. 
op. 
FITTING & STITCHING 
CODE OF ABBREVIATIONS 
METHOD 
Stitch Cut Out continuous 
Hand work 
Hold Back Lining 
Hold Lining 
Stitch Imitation or Blind 
Include item in total 
Stitch Cut Out Individual 
Lining Pasted 
Machine Work 
Part is sprung into place 
Stitch 
Stitch thru lining 
SHOE PARTS 
Collar 
Eyelet Row 
Facing 
Quarter or Top 
Saddle 
Stripping from Roll 
Vamp 
Strap 
NEEDLES 
1 Needle 
2 " 1 Operation 
1 " 2 Operations 
3 " 1 Operation 
4 " 1 Operation 
1 Needle space 2 operations 
2 " " 1 operation 
2 " " 2 operations 
2 " " 1 operation 
1 " & Perf. 1 operation 
2 " Space & Perf. 1 operation 
' 
I 
' 
I 
INSTRUCTIONS FOR SENDING IN PATTERNS FOR FITTING AND STITCHING RELATION 
TO THE KRIPPENDORF KALCULATOR CO., 130 EASTERN A VENUE, EAST LYNN, MASS. 
HOW TO PREPARE PATTERNS: 
(1) ocut paper patterns from "pattern paper" such as pattern makers use for cutting models. 
(2) If cut on Blocker patterns, then die out to final shape as presented to stitcher; - if crimped, send "cutting in" Pal 
(3) Die out for Cut Outs and die-c:lesigns. 
WHAT TO DO ON THE PATTERNS: 
( 1) Mark either by hand or machine for "pattern lap", "design of perforating" or "fancy stitching." (Mark both sides.) 
(2) If perforated at edge of pattern-indicate in pencil where perforated, or if perforated on marker, indicate 
wherever performed. : 
(3) Mark edge of pattern with color to indicate skiving, burnishing, etc., (see color code in binder). 
(4) If edge of pattern is stitched, or marker is stitched, put stitch marks on _patterns to show complete formation-
indicate stop in work with heavy dot. 
(5) Put "Order of Operation No." on each part to tie in with word description of each operation as listed. 
(6) If stitch runs from one piece to another, put identification No. on both parts. 
(7) Describe work condition carefully and give full information so we can give proper allowance. 
NEEDLE CODE ST. STRIPPING OR REINFORCE BRAID 
lN means Single Needle Is It Done: Through Guide From Roll 
2N " Two Needle 1 Operation Held to Trace 
1N2R " 1N Twice Over - Close Rows Cut Back From Edge At Finish 
4N " 4 Needle Machine BINDING 
St. Bind F.C. means French Bind 
1-1 lOP means Once Around on 2N Space Mach. .. " zz .. Done on ZZ Mach. 
1-1 20P " Twice Around on lN Space Rows .. " thru Folder .. hnit. French Bind 
AUTO " Automatic Mach. with Cut Off State Also If Leather or Elastic Binding 
CLOSE - SEAM TOP STITCH - EDGE STITCH 
Is Machine: u.s. Means Union Special Condition: Hold Lining H.L. 
Sing. .. Singer Lining Pasted LP. 
z.z. u.s. Vulc. Lin. - No Trim 
z.z. Singer Unlined U.L 
Does Machine: Incl. Feed Un'lay Tape 
" Back St . ......: Show Condition: Open Shoe 
RUB SEAM - BEFORE STAY OR TAPE Pump " 
Is It DGne Machine or Hand Open Lin. 
STAY - SEAM Pump .. 
Means 2N Unlay Tape 
TAPE - SEAM Does Stitcher: Hold in Tufsta lT 
Means Gummed Unlay Tape (lncL Rub) .. " Separate Strap Lin. 
FANCY STITCH 
· Lift and Set Knife 1K 
Condition: Imitation Fold in Part 
Held on as Stitched Back St. or Brace - Show 
Pasted Before Stitching Have Other Special Motions 
Stripping from Roll- thru Guide Inc. Space Row 
.. 
" " -Held on VAMPING 
Is It Done: Flat - After Close - Pump Cond. Condition: Thru Lin.- Both Qtr. & Vp. 
Spring on " " - Qtr. Lin. Only 
To Lining " " -Vp. "Only 
Thru Lin. After Top St. Hold Back Lin. H.B.L 
Incl. B£.ck St. or Brace - Slww wltll Unlined (Before Top St.) Stitch •ub 
Tarn Angle & Lock in at FL'lish Does Stitcher: Blu.- IncL Bar- Draw Shape 
What Speci;:~.l Motions: Fold Over - Hold Back Bal. Ox. -Throat Prebarred 
Hold in Extra Part .. " -Hold in Throat Stay 
Insert in Slot .. .. - .. " Tongue 
Turn in End of "?" Cross Moe. Seam 
Interlock Hold in Extra Part 
MISCELLANEOUS WORK Hold Back O'lay Nose Tt St. u .. 
Give Full Detail of Method 
-

FITTING 8c STITCHING RELATION:· FACTORY ORDER 
IMPORTANT•· Read inatrnotiona on reverse side of tbla ab-t for eaeb operation and follow them Carefully. 
S'KIVING EDGE. TREATMENT 
>ART Hand 
Msrk If Combination Mark "C" CEMENT FOLD Burn· Perf. Pink PIPING 
~AME Desian G'dy't Fold Bevel Edge Burn. Hand Mach. Hand Mach. lshing Tube Rotary Stick H Stick M Stitch 
p ___ l/ t:- t/Cr 
----· --=-
-
rter Vc:. ·v c:;... 1.,.... c:. .....- ....... 
L 
lr· IV / 
..<'a(c IV' c..- v v 
Lin. 
1p Lin. 
-
i.R OPERATION CONDITION NEEDLES PART AND DETAIL 
+--· 
~. or Typa ol Work Instructions On Back SEE CODE NOTE ALL SPECIAL PAUSES FEATURES AND CONDITIONS 
A;t, v f ~ ·l"t~ /fr/../ IJ ... ; I<>.P S:.:.-~.f"_fo -jl-7"'· - K-.,,.f r -rs ·-~-'l~ /A.~ 
C/r~,_.,? v.> /N ../zf.~L ~- ~ ~-
~./~~ l.o? o( • ..? .,... ('M) - 1&-e/ r ./·f!!'U...-'Io, 
---- ...... /'1 " G""..- ..... ...,.../ v-.n~---A-v /~t_p?lli' - ~~fi?-r!" 
-~~~ / # pt 
-
~~h .... 
--/- ~L". 
-~P' .J'?/:n ~ #£- //-1 //#t'""Ll_ _£,_,_ -
,.... 
_Cj- -r-r. ~?!"';, 
~ ..... &:,,r /r ~ /, , - 2 _C-' ... ~ .0 """-"""'-~ 
-- r-----A~--Y #;T&A /~e-/JI j/V z~~""t' _Zf --~·-g_'- ~~//,..., ~...-::? /ne;, 
f/;~-~ ;1'_. ,£.-f- U,K;,. //i./ c:& ,_ _6c<c/- "' 
0-;~_, ~,,;, J; .. // /P /.::;:. L_- ~~~£' _h,.// ~Q- 7Z fi,nqve 
/ ~r"' ~r. ~"" ~", . ~~ - ~-~- ~-"'kLf2_/ ~ .q y , 
----------
--
PREVIOUS SURVEY ~E RUN ~t.f ~f~ ___ u_N_D_E_R .._oD_E_L_N_o ______ c_. o~_D_I_E _______ P_A_T_._N_o_ • ....:J:;..,-..;;....2~"'-7.:...__-_,-"-:>_·-_...<_o__;;;_?'------
MBOL 7V ST. MARKER NAMEtfz~a-~n __/~yk ~}7$"C 
DATE 
RUN NO. 
SYMBOL 
·cs" 
8/17/54 I l/1 5486M . 0 
TV FITTING AND STITCHING RELATION 
UNIT 
RATE 
HOUR ~ 
OR !: 
PRICE NO. 
OPERATION CONDITION 
PATTERN NO. 
Style 
NAME .fvlisses 
PART AND DETAIL 
5217-5203 
4730 
Gretchen 
26 4 1? t }'.! l F He,d 11 -1o\~. ,., r.. • L', .... ~-;!'.....:""""~'--J---;--=-~:._, _~ :'-_, -t-=+"'--"""a=n=c+-V"""'S_,_t~. --+--'=--: .1.~___,.,__,!!<.,1, u~f---!o.:>=·a=d.._..'---"'t,_,o,__w..,.tc:.r-"-.--=-u.....,I L.a'"""c..._ l. ___ _ {7 
0/ I d ~:., 2 Close u.s. lN H.S. Otr. 
31 lvlach. 
" " 
34 
J"/ 
·
1 ) 4 Tape 
" " " 
62 
" 
Topline-Qtr. 
324 C'J J ' 
]·lf 
7.j(. 6 Top St. H.L. lN Open Qtr.-Open Lin. 
Hand Vp. throat 
.?Y 
-.,/ 7 Tane h.einf. 
/•, I I 
191 1 , ,? J J 8 F' a nc y S t • Held lN Tong. to Vp.-hold in Vp. Lin. 
J7t;/ 
470 Ojt;U L/, ·;!J 9 Vamping Thru Lin.lN Up and back 
tjf 
101 ;., / lC St. Lin. Held lN Felt tong. lin. to tonE.-flat 
ou 7 .r 71 
.,tj 
/ ~ lJ Trim Ultra Qtr. Lin. at Vping. 
41 1~ Skive Comb. B&E Vp. 
94 1-: 
" " 
FB&.E Qtr. 
120 l~ " " F&.E Sad. 
14 l' 
" 
Bevel Tong. 
---r-· 
49 16 Cem. Fold M Qtr. 
146 17 Fold 
" 
M " 
----1---
-----r---~--+-.,---,.---;;c+--- ----------4-------t----------------
1
/J ·'v1 
/&. tj ~ 
----r--------+----t--r------·------+--------+---------------
------r-·-----:1 __________ -4----------r------------------------------
./(' .; 
; 
, 
\ 
\ \. 
~ 
\> 
B-3 Ourve 
Basic Formula for Fancy Stitching l?rices 
1. Use B-'3 C·u.rve to cietern::ine amount of rr.arks 
a) Edge stitch-Each mark or fraction thereof-use .01 
b) Design stitch-not marked,use 90% of 11ar~::eci value 
c) ~esi~n stitch-marked,use 80% of mark value 
d) Gimp stitch-marked,use SO% of mar~ value 
e) Pin tucking-marked, use 90% of rrark value (add all 2-
needle allowamces) 
f) Guage stitch-at edge or off edee-70% of mark value 
g) Braid or strir.·ping-fed through guage-on reel-use .01 
per mark (no fits allowed) 
2. Pick up ~art-start and stop 
a) Allowance of .05 for start & stop at edge 
b) Extra R!lo,m~1ce of .02 fpr start off edge 
c) Extra allowance of .02 for stop off edge 
d) When starting or stopping at same point off edge only 
give .02 allownce once. 
3. Fitting-held on work only 
Allowance of .05 per fit 
4. Stopskallow .03 when stop is not made purely for fitting 
5. Back tack or lock stitch-allow .03 
6. Trimming 
a) Trim threads at edge .03 
b) Trim top & bottom threada at each place off edge .06 
c) Trim both strippino: or braid and threads at edge .04 
d) Trim both strippin~ or braid and threads at aach 
place off edge .08 
7. Two-Needle Stitching-allow 10% on Items lj4/5/6 
8. Procure & dispose-allowance 1.0 points plus 1.0 point 
extra for each se~arate per shoe {not pasted or attached). 
Stripping or braid on reel to be paid on basis of .5 for 
each piece of strir:ping or braid •-
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Skiver"s Earnings 
Clock 1962 .Ave Week of 
Numeep·. 4th ~~tr. . 1-:Z:-6:2 1-14-6;2 1-21-6:2 1-28-6:2 2-4-6:2 
1220 #1.81 11.89 j1.96 $1.91 $1.85 #1.82 
1221 4.23 3.99 4.24 
1222 3.13 3.04 2.95 2.78 
1223 2.71 2.88 2.85 3.07 2.84 2.96 
1225 1.89 2.43 2.35 2.21 1. 91 2.50 
1227 2.18 2.80 2.17 2.15 2.16 2.25 
1228 2.53 2.43 2.27 2.44 2.51 2.55 
1229 2.18 
-
2.29 2.37 2.33 2.31 
1230 2.35 2.42 2.39 2.53 2.56 2.37 
1232 2.24 2.30 2.13 2.21 2.23 2.45 
1235 2.17 2.12 2.19 2.11 2.02 2.15 
1236 2.89 3.26 2.98 3.10 3.17 
1238 2.28 2.16 2.20 2.26 2.34 2.32 
1239 2.30 2.56 2.41 2.36 2.23 2.05 
1241 2.16 2.21 2.19 
12lJ-2 3.27 3.13 3.17 3.03 3.10 3.32 
1243 2.35 2.10 2.15 2.08 2.09 2.26 
1244 3.77 3.44 3.63 3.49 3.84 4.00 
1249 2.43 2.47 2.34 2.45 2.57 2.61 
1250 1.80 1.61 1.90 1 .. 57 1.90 1.67 
1257 2.31 2.80 2.71 2.56 2.50 2.52 
1261 2.39 2.42 2.37 2.51 2.44 2.54 
Note: ~11 figures are dollars per hour 
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SKIVING MACHINE 
October 2, 1962 
1. Additional Passes 
Given when piece has been disengaged from machine and has to 
be repositioned at feed wheel. 
Determined by: 
A. 
B. 
skiving lines. 
Gauge 
Break between skives or point of intersection of two 
Additional Pass = 16.9 TMU'S 
2. Additional Place Grasps 
Given when left hand has to regrasp another part of piece to 
maintain necessary control while feeding it through machine. 
Determined by: 
A. 
B. 
than 150 degrees 
c. 
D. 
Gauge 
Change in direction of skive, in throat of vamp, greater 
if place grasps are not given in wings. 
For outside curve in throat of vamp. 
For each additional 4 inches of skive if no place grasps 
have been given for any other reason. 
E. For positioning narrow, difficult to hold, section in machine. 
Additional place grasp = 11.2 TMU'S 
3. Tilt Machine 
Given only when no additional pass occurs simultaneously. 
Tilt Machine = 8.5 TMU'S 
4. Additional Asiding Time 
Given when it is necessary to aside piece with two hands in 
order to properly stack them on top of the other. 
Determined by: 
A. Distance greater than 1 inches of furthest part of piece 
and point of last place grasp. 
Additional Asiding Time = 36.3 TMU'S 
SPECIFICATION SHEET 
DATE: June 2S, 1962 
)PEIATJON: SKIVING 
lACHINE: USMC Skiving Machine - Model· A 
;p£CIFJCATJON REQUIREMENTS: 
The Skiving aachine should be initially and then intermittently ad-
~usted so that an average of the wort completed will aeet the following 
~pecifications: 
1. Bevel Fold Scarf (Press) 
A. Scarf flesh side of edge to prepare it for fold over pressing. 
~he scarfed edge when folded over should be just slightly heavier than the 
~nstived section in order to fora a desirable bead when top stitched. 
B. Shoulder fold scarf is not suitable because it does not have 
~he same strength and appearance as a bevel fold scarf. 
C. The width of skive should be 1/32" less than twice the width of 
~old that the specifications call for. 
D. Width of Skive 
a. 11/32" - 3/8" 
2. OYerlay (Bdcing) 
A. aeaove flesh and reduce thickness to avoid having a heavy 
~finished looting edge on outside of shoe. 
B. Width of skive 
a. 1/16" - 3/32" 
b. 1/8" - S/32" 
3. Underlay (Underlap) 
A. Scarf flesh side of edge to avoid having a step on inside of 
~hoe that would show on the outside when lasted and cause discomfort when 
~orn. 
B. Width of skive should be 1/4"! 1/32" and edge should be pointe! 
but not feathered. 
INITIATED BY: 
APPROVED BY: 
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